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PREFACE

This Record of Decision for Chestnut Ridge Operable Unit 2 (Filled Coa
Ash Pond and Vicinity), Oak Ridge, Tennessee (DOE/ OR/ 02-1410&D3)

was prepared in accordance with requirenments under the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act to present the
selected renmedy to the public. This work was perforned under Work
Breakdown Structure 1.4.12.3.1.01 (Activity Data Sheet 2301, "Filled
Coal Ash Pond"). This docunment provides the Environnmenta

Restoration Programwith i nformation about the selected renmedy for



Chestnut Ridge Operable Unit 2, which involves inproving and
stabilizing the 62-ft damthat retains the coal ash, performng linmted
envi ronnent al enhancenents, and inplenmenting institutional controls to
limt access to the site. |Information in this document summarizes
informati on fromthe renedial investigation (DOE/ OR/ 01-1268/V1&V2-

D2), the feasibility study (DOE/ OR/ 02-1259&D2), and the proposed plan

( DOE/ OR/ 02- 1329&D2) .

ACRONYMS AND ABBREVI ATl ONS

Al al um num

ARAR applicable or relevant and appropriate requirenment

As arsenic

Ba bari um

Be beryllium

Cd cadmi um

CERCLA Conpr ehensi ve Environnmental Response, Conpensation, and Liability
Act of 1980

CFR Code of Federal Regul ations

600 cont am nant of concern

CoPC cont ami nant of potential concern

Cr chrom um

Cs cesium

Cu copper

DOE U.S. Departnent of Energy

EPA U.S. Environnmental Protection Agency

FCAP Filled Coal Ash Pond

Fe iron

FFA Federal Facility Agreenent

FR Federal Register

FS feasibility study

ft f oot

ha hect are

Hg mer cury

K pot assi um

km kil orret er

L liter

m nmet er

MCL maxi mum cont am nant | eve

Mh manganese

MSDS Mat eri al Safety Data Sheet

Na sodi um

NCP Nat i onal Contingency Pl an

NPL Nati onal Priorities List

&M operation and nai nt enance

ORR OCak Ri dge Reservation

o] operabl e unit

Pb | ead

pCi pi cocuri e

PMP probabl e maxi mum preci pitation

Ra radi um

RCRA Resource Conservation and Recovery Act



RI remedi al investigation
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ACRONYMS AND ABBREVI ATI ONS (conti nued)

SARA Super fund Amendnments and Reaut horization Act of 1986
Se sel eni um

SHPO state historic preservation officer

SWWUJ solid waste nmanagenent unit

TDEC Tennessee Departnent of Environnent and Conservation
Th t hori um

T thal I'ium

U urani um

usC United States Code

\Y vanadi um

Zn zi nc

PART 1. DECLARATI ON
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SI TE NAME AND LOCATI ON

U.S. Departnment of Energy

OCak Ridge Y-12 Pl ant Chestnut Ridge Operable Unit 2
OCak Ri dge Reservation

OCak Ri dge, Tennessee

STATEMENT OF BASI S AND PURPOSE

This record of decision (ROD) presents the selected renedial action for the Gak Ri dge
Y-12 Pl ant Chestnut Ridge Operable Unit (OQU) 2, also known as the Filled Coal Ash Pond
(FCAP). FCAP is on the U S. Departnment of Energy (DOE) Cak Ri dge Reservation (ORR) in
OCak Ridge, Tennessee. The action was chosen in accordance with the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by
t he Superfund Amendnents and Reaut horization Act of 1986 (SARA), 42 United States Code
(USC) Section 9601 et seq., and to the extent practicable, the National G| and Hazardous
Subst ance Contingency Pl an.

This decision is based on the adnministrative record for the Y-12 Plant Chestnut Ri dge
QU 2, including the renedial investigation (RI) report (CDM 1995), the feasibility study
(FS)
report (Jacobs ER Team 1995a), the proposed plan (Jacobs ER Team 1995b), and ot her
docunents contained in the adm nistrative record file for this site.



Thi s docunent is issued by DOE as the | ead agency. The U.S. Environnmental Protection
Agency (EPA) and Tennessee Departnent of Environnent and Conservation (TDEC) are
supportive agencies as parties of the Federal Facility Agreenent (FFA) for this renedia
action,
and they concur with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site may present an
unacceptable risk to public health, welfare, or the environnent if not addressed by
i mpl enenting
the response action selected in this ROD
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DESCRI PTI ON OF THE SELECTED REMEDY

This response action fits into the overall ORR cleanup strategy by addressing surface
wat er
and soil contam nated by coal ash and its | eachate originating fromthe FCAP on Chest nut
Ri dge,
south of the Y-12 Pl ant.

The sel ected renedy addresses the principal threats fromthe site to plants, animals,
and
humans by (1) upgradi ng contai nment of the coal ash with daminprovenents and stabilization
(2) reducing contam nant migration into Upper McCoy Branch with a passive treatnment system
and (3) restricting human access to the contam nation by inplenmenting institutiona
controls.
Maj or components of the selected remedy are designed to:

Omninmze the mgration of contanminants into surface water
O mninze direct contact of humans and animals with the ash,
O reduce the potential for future failure of the dam and

O preserve the local habitat in the long term

STATUTORY DETERM NATI ONS

The sel ected renmedy protects human health and the environnment, conplies with federa
and state requirements that are legally applicable or relevant and appropriate, and is cost-
effective. The selected renmedy uses permanent solutions and alternative treatnent

t echnol ogi es
to the maxi mum extent practicable for this site. The selected renmedy does not satisfy the
statutory preference for treatment, which results in permanent and significant reduction of
toxicity, nobility, or volune of the contam nation, because treatnment of the |arge volunme of
coal

ash at this site is not practicable. The ash will renmain in place at the site, and surface
water wil |l
receive limted treatnment. Institutional controls will restrict access to the contani nation

and



reduce risk to human health. Actions taken to isolate the ash, restrict animal access, and
reduce

contami nant mgration to surface water will reduce risk to ecological receptors. As
required for

remedies in which waste is left in place, a 5-year review will be conducted to verify that
t he

remedy continues to protect human health and the environment.
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APPROVALS

<I MG SRC 0496260A>

James Hal |, Manager Dat e
U.S. Departnent of Energy
OCak Ri dge Operations

<I MG SRC 0496260B>

Earl C. Leming, Director Dat e
U.S. Departnent of Energy Oversight Division
Tennessee Departnent of Environnent and Conservation

<I MG SRC 0496260C>

John Hanki nson, Regi onal Adm ni strator Dat e
Region IV
U.S. Environnmental Protection Agency

PART 2. DECI SI ON SUMVARY
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SI TE NAME, LOCATI ON, AND DESCRI PTI ON

ORR is a 14,000-ha (35,000-acre) DOE facility in Anderson and Roane Counties, about
38 km (24 miles) northwest of Knoxville, Tennessee. The Y-12 Plant is on 324 ha (800 acres)
in Bear Creek Valley, 3.2 km (2 mles) south of downtown Cak Ridge (Fig. 2.1).



FCAP is on Chestnut Ridge, approximately 0.8 km (0.5 mles) south of the Y-12 Pl ant
(Fig. 2.2). The pond was constructed by building a southwest-facing earthen dam across
Upper
McCoy Branch (Fig. 2.3). The pond was used as a settling basin for coal ash slurry fromthe
Y-12 Steam Pl ant from 1955 to 1967, when the pond was filled. From 1967 to 1989, the slurry
continued to be discharged to the pond and then flowed across the dam down the Upper MCoy
Branch and into Rogers Quarry.

Upper McCoy Branch has its headwaters along two tributaries near the crest of Chestnut
Ridge. The tributaries join at the ash pond. Water flows over and through the ash in the
pond.
Surface water flows down the existing eroded spillway on the eastern end of the earthen dam
Subsurface flow exits in seeps and springs below the dam Although m ni mal erosion appears
to be occurring on the downstream dam face that is covered with grass and ground vegetation
the spillway channel for the darn has eroded approximtely 4.6 m (15 ft) deep

At the base of the damis a spring that is a discharge point for groundwater. Water

from

this spring has cut a channel approximately 0.9 m (3 ft) deep into the valley. At tines of
heavy

rainfall the stream sonetines overflows its banks. Since 1967, when the stream was diverted

fromflowing into Melton Hill Reservoir, Upper MCoy Branch has flowed approximately 0.8 km

(0.5 nles) fromthe damto Rogers Quarry, a 4-ha (10-acre) quarry that was used as a source

of stone in the 1940s.

SI TE HI STORY AND ENFORCEMENT ACTI VI TI ES

The 19-m (62-ft)-high earthen dam across Upper MCoy Branch was constructed in 1955

to create a pond to serve as a settling basin for fly and bottom ashes generated by burning
coal

at the Y-12 Steam Plant. Ash fromthe steam plant was nixed with water to forma slurry and

then punped to the crest of Chestnut Ridge and rel eased through a | arge pipe to fl ow across
t he

Sl ui ce Channel area and into the pond. The ash slurry eventually overtopped the dam and
fl owed

al ong Upper McCoy Branch to Rogers Quarry. |n 1989, a bypass pipe was constructed to carry

the slurry directly to the quarry fromthe steamplant. All discharges fromthe steam pl ant
to the
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ash pond stopped in 1989. Since then ash deposits in the ash pond, Upper MCoy fl oodpl ain,
and the Sluice Channel Area have been left in place. The site is now well vegetated.

FCAP was originally listed as a Resource Conservation and Recovery Act (RCRA) Section

3004(u) solid waste managenent unit (SWWJ) under the 1984 Hazardous and Solid Waste

Amendrent s general permit for ORR (Welch 1989). At that tine, coal ash was subject to

regul ati on as a hazardous waste under RCRA Subtitle C. ORR was subsequently listed on the

National Priorities List (NPL), maki ng FCAP subject to CERCLA regulations. 1In 1992, as a

result of the FFA, CERCLA requirements were invoked for the preparation of the planning and

deci si on docunents for the FCAP area, as well as the actual renediation. Fly and bottom
ashes

were |later exenpted from hazardous waste regul ati on under Subtitle C [58 Federal Register
(FR)

42466, August 9, 1993], although the ash is still regulated as solid waste under Subtitle D
The

site remanins a CERCLA QU.

Site investigations under RCRA and CERCLA began in 1990 in which surface water,
soils, ash, and groundwater were sanpled. An Rl report, an FS report, and a proposed pl an
were conpleted in accordance with CERCLA and the FFA (1992). This ROD presents the
decision for Chestnut Ridge QU 2 and is based on information contained in the administrative
record.

H GHLI GHTS OF COVMUNI TY PARTI Cl PATI ON

The proposed plan for Chestnut Ridge OU 2 was issued in June 1995. DCE published

a public notice regarding the project in The Knoxville News-Sentinel July 5, 1995, and set a

public comrent period fromJuly 5, 1995, to August 5, 1995. The proposed plan was one of

the topics discussed at the quarterly July 18, 1995, stakeholders neeting. No formal public

nmeeting was requested. Few coments were received and few i ssues were rai sed by the public.

Part 3 of this docunent, "Responsiveness Sumary," addresses the informal coments nmade by

the public during the July 18, 1995, stakehol ders neeting, telephoned comments, and witten

comments received during the public coment period. Subsequent to comments and questions

submitted during the period of community participation, DOE, in concurrence with the other
FFA

parties, determ ned that the actions suggested in the proposed plan, with sone

nodi fications, are

justified. These nodifications to the selected renmedy are described in the "Docunentation
of

Si gni ficant Changes" section.
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SCOPE AND ROLE OF RESPONSE ACTI ON

The response action for FCAP will address contan nant abatenment for surface waters,
sedi nents, and soils of Upper MCoy Branch and will upgrade the damto reduce risk of an
uncontrol l ed rel ease of the ash into the Upper McCoy Branch watershed. The principal threat
to human health is limted risks fromexposure to the radionuclide 228Th and its daughters

t hr ough
di rect exposure to the ash under hypothetical trespasser and residential scenarios. Current
risks



to the environnent are primarily to terrestrial biota through exposure and potentia
accunul ati on

of selenium and arsenic from uptake or ingestion of the ash, its |eachate, or organi sms
af fected

by it. The purposes and conponents of this response action are to (1) reduce or elininate
t he

risk of an uncontrolled rel ease by strengthening the dam and spillway, (2) restrict human
access

to the site to control the potential for direct exposure, and (3) reduce or elimnate
cont am nant

entry into the Upper MCoy Branch surface waters through enhancenent of an existing wetland

which currently acts as a natural passive treatnment system |Inplenentation of these
measur es
will constitute the final response action for this QU

SUMMARY OF SI TE CHARACTERI STI CS

The nature and extent of contamination at the ash pond and vicinity were investigated

by

sanmpl i ng and anal yzing the ash, surface water, sedinments, soil, and groundwater. Analysis
of

the ash for netals and radi oactive substances indicates the ash is typical of coal ash from
t he

combustion of eastern United States coals. Radioactivity in the coal ash is above
backgr ound

levels in soil (Energy Systems 1993); however, this is common to coal ash residues and not a

result of plant processes associated with the Y-12 Plant. Contam nants |eaching fromthe
ash into

underlying soil or surface water are primarily nmetals. Reference sanples were collected as
part

of the RI for surface water, sedinments, and groundwater to provide indicators of nearby site

conditions (CDM 1995). Soil data were conpared to published background | evels of soils at

ORR (Energy Systems 1993). Ash data were al so conpared to published data for coal ash

constituents (CDM 1995).

Surface water characterization during the Rl indicated that the prinmary contam nants in
surface water exceeding | evels of nearby sanpled reference points are metals, including A,
AS,
Fe, M1, and Zn. Levels of Cu, Pb, Hg, Th isotopes, and 238U were also elevated in
conpari son
to reference sanple levels in the surface water, but to a | esser extent. Contani nant
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concentrations are consistently lower in the downstream water of Upper MCoy Branch

i ndicating that ash deposits in the floodplain and creek are not a primary source of surface
wat er

contam nants (CDM 1995).

Background concentrations of soil constituents were obtained fromthe Background Soi
Characterization Project for the Cak Ri dge Reservation (Energy Systens 1993). Soil sanples
were collected from beneath the ash at five |ocations along Upper MCoy Branch, beneath the



ash at FCAP, and in the Sluice Channel. Al the netals, except nercury and uranium
exceeded
t he background soil neans in one or nore sanples. Arsenic and iron were the nost el evated
net al s when conpared to the background levels for local soils. Leachate from ash was
det ect ed
in the underlying soil at the sanpling |ocations.

Surface ash sanples were collected from FCAP. The nmaxi num nmetal concentration in
ash exceeded the maxi mum background | evel for local soil in all eases except manganese,
whi ch
is naturally high in local soils. Arsenic and iron concentrations were an order of
magni t ude
greater than the background sanpl es; however, these contaninants are commonly found in coa
ash at the detected | evels (CDM 1995).

Sedi nent sanples were collected from nnearby reference |locations to determ ne reference
Il evel s and at 12 potentially affected | ocations adjacent to springs or seeps. Alun num Ba,
Fe,
Mr, K, and Na in the sedinment are well above reference sedinment levels. Uranium 238 and
232Th
are also elevated. The elevated |levels of these netals and all radionuclides are typically
associ ated with coal and coal ash

Groundwater quality for eight nonitoring wells within Chestnut Ri dge OU 2 was
nmonitored during Rl characterization of FCAP. Four of the eight wells are screened in the
overburden and the other four are screened within the bedrock. Six piezoneters were

installed
to evaluate flow directions. Certain sanples were analyzed for total and dissol ved netals,
radi ol ogi cal paraneters, common ions, various physical properties, volatile organic
conmpounds,
and sem vol atile organi c conmpounds.

Groundwat er data from Chestnut Ridge OU 2 suggest that former activities at the site
have
had some i nmpact on the groundwater, but the inpact is limted. Data from both phases
i ncl ude
four maxi mum contani nant | evel (MCL) exceedences for one analyte; initial sanples froma
duplicate sanple at GNM 676 exceeded the gross al pha MCL of 15 pCi/L. Interpretation of the
groundwat er data was probl ematic because a karst geol ogi ¢ system has devel oped on Chest nut

Ridge. Initial attenpts to conpare topographically upgradi ent groundwater data to
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t opogr aphi cal Il y downgradi ent well data were unsuccessful. The presence and extent of
or gani cs,

nmetal s, and radionuclides in groundwater at OU 2 is limted (CDM 1995).
SUMMARY OF SI TE RI SKS
HUMAN HEALTH RI SKS

Human health risks were evaluated for current and future baseline conditions and were



presented in the Rl report (CDM 1995). All scenarios were evaluated in the risk assessnent
usi ng the upper 95 percent confidence |inmt of the nmean concentrations. Current risks were
eval uated for industrial workers given existing institutional controls and were found to be
accept abl e.

Future risks were estimated for trespasser and on-site resident scenarios. The nost
likely
future exposure scenario was a trespasser scenario. Under this scenario, a hunter was
hypot hesi zed to spend 2 weeks each year on the site for 30 years. The actual site-specific
al l owabl e hunting days are currently fewer than the assumed 2 weeks. For this scenario, the
excess cancer risk from external gamma exposures fromthe naturally occurring radionuclides

the coal ash was assessed. The risk was 6 x 10-5, which is within the EPA target risk range
of
1 x 10-6 to 1 x 10-4 (EPA 1990). None of the contam nants of potential concern (COPCs) for
groundwat er exceeded acceptable risk levels using the trespasser scenario. This was the
| and use
scenario used for selection of the renedy.

The second exposure scenari o assunes that a future on-site resident is exposed to

contami nants for 350 days each year for 30 years, as a child during the first 6 years and as
an

adult during the next 24 years. This scenario considered dermal contact with soil/ash,
i nci denta

i ngestion of soil/ash, inhalation of these contaninated nedia, and direct gamm exposures;

i ngesti on of honegrown vegetables and fruit; ingestion of contam nated surface and
groundwat er ;

and dermal contact with surface and groundwater and inhalation of volatile organic
compounds.

By using the upper 95 percent confidence limt of the mean values in conjunction with this

residential exposure scenario, it is unlikely that actual risks at the site have been
under esti mat ed.

The total excess cancer risk was calculated to be 1 x 10-3, of which 92 percent was
attributabl e

to external ganma exposures to 228Th and its daughters, nobst notably 208TlI. This is
unaccept abl e

because the cancer risk is greater than EPA' s target range for acceptable risk. For

noncar ci nogenic risks for the on-site resident, hazard indices greater than 1 (unacceptable
by EPA
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gui dance) were determ ned for arsenic and manganese fromingestion of surface water and
homegrown produce. |Ingestion of home garden produce al so had hazard indices greater than 1
for mercury and cadmi um

ECOLOG CAL RI SKS

Al t hough toxicity tests indicate that the surface water stream (Upper MCoy Branch) is
recovering fromthe detrinmental effects of the coal ash, the coal ash itself is toxic to
soi |
i nvertebrates. Metal concentrations in sedinents and surface water of Upper MCoy Branch



exceeded ecol ogi cal risk benchmarks and were sufficient to reduce survival or reproduction
of

bent hi ¢ macroi nvertebrates. Successful growh and reproducti on of plants has been observed
at

the FCAP, Sl uice Channel Area, and Upper MCoy Branch sites. However, evidence of

contami nant accumul ation in plants was observed on FCAP when tissue anal yses were perforned.

Al um num As, Se, and V represented the highest risks to plants. Additionally, selenium and

arsenic is taken up by sonme plants on the site, which poses potential risks to vegetation
and

animals in the food chain. The surface water, which serves as a drinking water source for
area

wildlife, and coal ash, which is ingested by the deer as a mneral supplenent, could al so
have

a detrinental effect on these animals. Furthernore, A, Cd, Cr, Cu, Fe, M1, Hg, V, and Zn

concentrations in the ash could cause reduced microbial growh and reduction in the
activities of

enzynmes involved in organic nmatter breakdown and nutrient cycling.

Future site risks are expected to be simlar to or less than the current risks, except

in a

catastrophic damfailure. Such a failure is possible in the Iong term because of dam
er osi on

caused by high intensity storms. Damfailure and the subsequent release of ash would create

significantly higher risks to human health and the environnent because ash exposures woul d
be

dramatically increased.

DESCRI PTI ON OF ALTERNATI VES

Ni ne renedi al alternatives spanning a wi de range of cleanup options for Chestnut Ri dge

QU 2 were developed in the FS (Jacobs ER Team 1995a). The alternatives devel oped ranged

fromno action to conplete renoval and off-site disposal of the ash. The nine alternatives
wer e

screened in the FS based on effectiveness, inplenentability, and cost to develop a shorter
list of

alternatives for detailed analysis. |In the application of all action alternatives, best
managenent

practices would be followed to control fugitive dust, erosion, runoff, and to mininize the
area

di sturbed. Descriptions of the alternatives and results of the screening process are
provi ded in

the foll owi ng paragraphs.
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ALTERNATI VE 1: NO ACTI ON

The no action alternative provides a conparative baseline agai nst which other
alternatives
can be evaluated. It was retained for detailed analysis in the FS, as required by the
Nat i onal
Contingency Plan (NCP). Under this alternative, no action would be inplenmented and the



material in the coal ash waste areas (i.e., the Sluice Channel Area, FCAP, and Upper MCoy
Branch) would be left "as is," without inplenenting any contai nnent, renoval, treatnment, or
other mtigating actions. This alternative does not provide for soil, surface water, or
gr oundwat er
monitoring, and it does not use institutional controls to reduce the potential for exposure
(e.g.,
physi cal barriers, deed restrictions).

ALTERNATI VE 2: | NSTI TUTI ONAL CONTROLS AND ENVI RONMENTAL
ENHANCEMENT

Alternative 2 is intended to enhance the ongoing recovery of site vegetation and

habi t ats,

while providing controls to limt the access and use of the site to reduce human and
ecol ogi ca

exposures by direct or indirect contact. This alternative includes access and use controls,

nmoni tori ng, and environnental enhancenents (placing salt |licks on site, adding nutrients and

organic material to the ash, planting preferred species, and installing a passive treatnent
system

at the toe of the FCAP dam). This alternative was screened out fromdetailed analysis in
t he FS

because it does not protect agai nst dam failure.

ALTERNATI VE 3: | NSTI TUTI ONAL CONTROLS AND DAM | MPROVEMENTS

Alternative 3 includes institutional controls, nonitoring, environmental enhancenents
described in Alternative 2, and adds dam i nprovenents. The dam i nprovenents are intended
to repair existing erosion damage to the energency spillway on the eastern end of the dam

Thi s
alternative was al so screened out because it does not provide enough stornmwater retention
capacity to prevent overtopping and erosion of the dam

ALTERNATI VE 4: SURFACE WATER CONTROLS AND DAM | MPROVEMENTS

Al ternative 4 includes institutional controls, environmental enhancenents, dam
i mprovenents, surface controls, and nonitoring. Alternative 4 was retained for detailed
anal ysi s
in the FS. The follow ng describes the primary conponents of this alternative.

Institutional Controls. Deed restrictions, fencing, and signs would be used to limt
access to the site.
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Envi ronnent al Enhancenents. Environnental enhancements include establishing salt
licks, adding nutrients and organic material to the ash, and planting or seedi ng of
preferred
speci es.

0 On-Site Salt Licks-Salt |icks would be established on or immedi ately adjacent to the
site at strategic locations as a replacenent source of mineral intake for deer that
now



deer

be

t he

pl ant

ot her

use FCAP as a "natural" salt lick. Salt licks would reduce deer exposure to ash and
contami nated soil through ingestion. Existing patches of exposed ash sculled by

woul d be covered with topsoil

Nutrient Addition-Nutrients, in the formof granular or dissolved fertilizer, would
added to the ash to accelerate the accurul ati on of plant biomass in order to dilute
accurul ated contami nants and reduce further contamnm nant uptake. For exanple,

sel eni um upt ake woul d be reduced by addi ng sul phur, and arsenic by adding
phosphorus. Over tinme, this would dilute selenium and arsenic concentrations in

ti ssues and al so reduce ani mal exposure to these contam nants. The addition of

nutrients, such as nitrogen and potassium would pronote overall vegetative growth
and further dilute contam nant concentrations in plant and ani mal tissue.

Fertilization

al so

ni trogen-

JT00069601.

basi n.

t he

of already vegetated areas typically results in a "junp-start"” to the plant growh
al ready present. Thereafter, the process accelerates on its own. Risk levels wll

decrease on an ongoi hg basis.

Organic Material Addition-Wathered organic material, such as manure or conpost,
woul d be added to the ash to enhance soil m crobial populations and soil texture and
expedite the natural recovery process. This would be done once.

Pl anti ng/ Seedi ng of Preferred Species-The perineter of FCAP and areas bel ow t he
dam where wetl ands are present woul d be seeded or planted with facultative,

fixing, wetland species with high habitat values and | ocal hardiness. This would
expedite the natural recovery process and maintain wetland habitats. This would be
done once, nonitored for success, and repeated if weather conditions interfere with
pl ant establishnent.

Passi ve Treatnent System A passive water treatnent system would be constructed
near the toe of the dam upstream of the spillway outfall after dam and spill way

i mprovenents are conplete. Water seepage and runoff fromthe vicinity of the dam
toe would be directed into a riprap area for oxygenation and a snmall sedinentation
basin. Flow fromthis basin would then enter the wetland [approximately 0.2 ha
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(0.5 acre)], which would be relocated fromthe toe of the damto just below the

The passive treatnment systemis intended to treat only the seepage water described
above. Any additional site runoff and/or stormflow would exceed the capacity of

system and the space at the toe. Appropriate mtigation, according to best
managenment practices, would be followed throughout construction.

Dam | nprovenents. Dam i nprovenents woul d consist of the follow ng el enents:



0 Spillway Repair-Erosion danage in the spillway would be repaired by filling and
conpacting the spillway area on the eastern end of the damwith suitable materi al
The adj acent sl ope woul d be backfilled and regraded.

Surface Water Controls. Surface controls include the foll ow ng:

0 Surface Water Diversions-Aboveground pipes and other nethods would be used to
coll ect surface water and divert it around FCAP to reduce water flow through the

ash.
Water woul d be rel eased bel ow t he dam
0 Raising the Crest of the Dam The crest of the FCAP dam woul d be raised by placing
conpacted fill at the top of the dam The existing crest is alnmost |evel with the
top
of the inmpounded ash; thus, there is no capacity for inmpoundnment of stormnater
behind the dam Greater storage capacity is required to properly control the
di scharge

of water through the spillway. Raising the crest would al so prevent uncontrolled
surface flow from overtoppi ng the dam and the resulting erosion danage.

0 Revegetation-Sedi ment runoff due to erosion would be nmininized by establishing a
vegetative cover (e.g., by seeding with native grasses) on areas where excavation or
ot her disturbance of natural vegetation may have occurred.

Monitoring. This conmponent is intended to ensure that the engineered features of the
remedi al actions continue to perform as expected and neet regulatory reporting requirenents.
Long-term physical surveillance of the darn will be conducted to determ ne future

mai nt enance
needs and prevent failure. Surface water and groundwater would be nmonitored to eval uate
ef fectiveness and determine if existing and future receptors are threatened.

JT00069601. 1DH CJE January 25, 1996

ALTERNATI VE 5: SURFACE WATER CONTROLS AND DAM STABI LI ZATI ON

Al ternative 5 adds dam stabilization and includes institutional controls, environmenta
enhancenents, dam i nprovenents, surface water controls, and nonitoring described in
Alternative 4. Alternative 5 was retained for detail ed anal ysis.

Dam St abilization. Dam stabilization would provide all additional nodifications
necessary to satisfy requirenents in the Tennessee Safe Dam Act of 1973, as anmended My
1991.
Fol |l owi ng are sonme conponents that may be included in dam stabilization if deemed necessary
in the detail ed design phase.

0 Rock Buttress-The entire outslope of the damwould be stabilized with a rock
buttress
to provi de enhanced structural stability.

0 Riprap-Rock riprap or gabions (rock-filled baskets) would be installed, as required,
for slope protection due to high velocity flow under design conditions.



0 Subsurface Drains-A subsurface drain would be installed at the toe of the dam near
t he abandoned principal spillway outlet, to control seepage from and around the
out | et
pi pe. The pipe (to be grouted) is bl ocked because the entire standpipe on the
upstream
side of the damis filled with ash and buried bel ow the FCAP surface.

ALTERNATI VE 6: CAP

Alternative 6 is a containment alternative intended to isolate the coal ash at FCAP

t he

Sl ui ce Channel area, and Upper MCoy Branch fromthe environment and to reduce the

generation and rel ease of contam nated | eachate to surface water. This alternative includes
bul k

liquid renoval, wastewater discharge, surface flow controls, access and use controls,
noni t ori ng,

dam i nprovenents and stabilization, dust suppression, and capping. This alternative also
woul d

i nclude construction of a clay cap over all coal ash and permanent diversion of surface
wat er

flow. This alternative was screened out because it is much nore costly than retained
alternatives,

yet does not inprove long-termreliability or effectiveness in protecting human health and
t he

envi ronnent .
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ALTERNATI VE 7: WASTE CONSOLI| DATI ON AND CAPPI NG

Alternative 7 is identical to Alternative 6, except that waste woul d be excavated from

t he

Sl ui ce Channel Area and Upper M:Coy Branch and consolidated into FCAP before capping.

Thi s additional neasure would reduce the areal extent of the waste to be capped. The
reduction

in cap surface area woul d reduce material and | abor costs in building the cap. This
alternative

was screened out because of little inprovenent in effectiveness at a nuch greater cost and

negative short-termeffects to the environnent.

ALTERNATI VE 8: WASTE CONSOLI DATI ON AND STABI LI ZATI ON AND CAPPI NG

Alternative 8 is identical to Alternative 7, except that in situ waste stabilization is

added.

Waste stabilization would mnimze the potential for long-termwaste settlenent and the
rel ease

of contam nants to the surface water and groundwater. Shallow soil m xing and the addition
of

stabilizing reagents is the specific stabilization nmethod that would be inplenmented under
this

alternative. This alternative was screened out because of its linmted additiona
ef fecti veness



versus cost and negative short-termeffects to the environment.
ALTERNATI VE 9: EXCAVATI ON AND OFF- SI TE DI SPOSAL

Alternative 9 includes excavation of solids and sedi nents and | owering of npisture

cont ent

by use of a thickening agent, bulk liquid renpbval and wastewater discharge, sedinent contro

barriers during excavation, grading and revegetation; solids disposal at an off-site solid
wast e

di sposal facility, and site restoration. Wste would be treated to the extent necessary to
neet the

transportation requirenents and waste acceptance criteria of the off-site disposal facility.

Alternative 9 was retained for detailed analysis to address the regul atory preference for
renmoval

and treatnent.

Al'l coal ash and underlying contanmi nated soils in the Sluice Channel Area, FCAP, and

Upper McCoy Branch woul d be excavated by dredgi ng and dry mechani cal excavati on nethods,

as required. Incidental and standing water, construction stormvater, and decontam nation
wat er

woul d be punped into tank trucks and transported to the Y-12 West End Treatnent Facility.
The

waste woul d be excavated and bl ended with a thickening agent to | ower the overall noisture

content. The waste would be placed in trucks, sealed with liners, and transported to the
di sposa

facility. The dam woul d be excavated and renoved and, after sanpling and anal ysis, soi
with

cont ami nant concentrations below action | evels would be used to backfill and regrade the
site.
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When excavation is conplete, the site would be restored by grading to original (predam
construction), natural contours, establishing native plant species, and allow ng natura
vegetative
successi on. Maintenance and postrenedial action nmonitoring would not be required under this
alternative.

Chestnut Ridge Landfill is the designated off-site solid waste disposal facility, owned
and
operated by Waste Managenent of North Anerica. The landfill is approximtely 16 km
(10 mles) west of the QU 2 site in Heiskell, Tennessee. This landfill formerly accepted
coal ash

produced by the ORR K-25 Site and currently accepts ash fromthe Y-12 Steam Plant. The
noi sture content of the waste would be lowered to neet waste acceptance criteria, and
docunent ati on woul d be provi ded showi ng that the waste passes toxicity characteristic
| eachi ng
procedure nmetals testing and the paint filter test for release of free liquids. Al
necessary
approval s and certifications woul d be provi ded before shipnent.

SUMVARY OF COMPARATI VE ANALYSI S OF ALTERNATI VES



DOE, TDEC, and EPA screened the nine alternatives in the FS. After consideration, four
alternatives (Alternatives 1, 4, 5, and 9) were retained for detailed analysis and
eval uati on agai nst
the nine criteria provided by CERCLA for final renedial actions.

OVERALL PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT

This criterion addresses an alternative's ability to provi de adequate | ong- and short-
term
protection of human health and the environnent. Al of the alternatives except the no
action
alternative adequately protect human health and the environnent by elimnating, reducing, or
controlling risk through treatnent, engineering controls, or institutional actions.

The overall protectiveness of the three action alternatives is approximtely the sane.
Alternative 9 is slightly nore reliable because off-site disposal rempves the source of
contanmination fromthe site. Alternatives 4 and 5 would achi eve protection by repairing the
dam

spillway, raising the crest of the dam diverting uncontani nated runoff around FCAP
provi di ng

envi ronnent al enhancenents, and inplenenting institutional controls.

The no action alternative is not considered further in this conparative analysis of
alternatives because it does not provide the npst basic requirement of protecting human
heal th
and the environnent.
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COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE
REQUI REMENTS

This criterion addresses an alternative's ability to nmeet applicable or relevant and
appropriate requirements (ARARs) of all federal and state environmental statutes.

Alternatives 4, 5, and 9 conply with identified federal and state ARARs. The
"Statutory
Det erm nati ons" section sumrmari zes the ARARs for the selected renedy.

LONG- TERM EFFECTI VENESS AND PERMANENCE

Long-term ef fecti veness and pernmanence refers to the nmagnitude of expected residua
risk
and the ability of a remedy to maintain reliable protection of human health and the
envi r onnent
over tinme, once cleanup goals have been net.

Alternatives 4, 5, and 9 would be effective in the long term and provi de permnent
solutions. Alternatives 4 and 5 provide institutional controls, surface water controls, and
dam
i mprovenents while | eaving the ash in place and enhancing the rate of natural recovery in



t he
area. These alternatives would be equally effective in reducing the residual risks to

pot enti al
receptors, with the exception that Alternative 5 would have slightly greater |ong-term
reliability

because of the additional structural stabilization of the dam Alternative 9 would be
slightly nore

reliable in reducing residual risks to potential receptors at the site because all ash and

contami nated soil would be renoved, and there would be no on-site dependence on the
reliability

of institutional controls.

Long-term envi ronnental inpacts are dramatically different between the on-site and off-
site disposal alternatives. Mninmal inmpacts would occur under Alternatives 4 and 5, and no
critical habitats of threatened or endangered species would be directly affected.
Construction of

the dam nodifications for Alternative 5 would affect a portion of the small wetland [I ess
t han

0.2 ha (0.5 acre)] below the dam This would be nmitigated by relocating the wetland
slightly

downstream as part of the passive treatnent system Because of the extensive excavation and

renoval of all ash and contam nated soil to health-based |evels, Alternative 9 would destroy

exi sting site habitats, including several acres of wetlands. The affected habitats would
eventual |y

recover, but it would take 30-50 years for the area to reach successional stages equival ent
to

those currently present.
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REDUCTI ON OF TOXICI TY, MOBILITY, OR VOLUME THROUGH TREATMENT

Reduction of toxicity, mobility, or volune through treatnment addresses the anticipated
performance of treatnment that permanently and significantly reduces toxicity, mobility, or
vol ume
of waste.

Alternatives 4 and 5 would not reduce toxicity or nobility of the ash in FCAP through
treatment. The passive treatnent system would renmpve and concentrate contam nation from
surface water; however, this would result in only a slight reduction of contam nant vol une.
Alternative 9 increases the volunme and decreases the nmobility of contami nants due to the

addition
of linme to neet the waste acceptance criteria of the off-site disposal facility.

SHORT- TERM EFFECTI VENESS AND ENVI RONMVENTAL | MPACTS

This criterion considers inpacts to comunity, site workers, and the environnment during
construction and inplenentation and includes the tine until protection is achieved.

During renedi ation, Alternatives 4, 5, and 9 protect the conmunity and workers through
the use of engineered and institutional controls. However, Alternatives 4 and 5 would be
nor e



protective because the waste would not be disturbed, there would be virtually no potentia
for off-

site migration of dust or other airborne contam nants. Short-termrisks to the comunity
(not

i ncludi ng transportation) and to nonrenedi al workers woul d be approxi mately equal and within

acceptable Iimts for all three alternatives. Risks to the comrunity along the
transportation route

and to workers during waste excavati on and handli ng woul d be higher for Alternative 9.

Short-term environnental effects associated with Alternatives 4 and 5 would be m nor
Alternative 9 would destroy approximately 6 ha (15 acres) of habitat and require rel ocation
of

a state-listed plant species of special concern and mitigation for wetland destruction.

The duration of renedial activities for Alternatives 4 and 5 woul d be approxi mately the

same, 4 nonths, with environmental enhancenment actions continuing for up to 5 years.

Mai nt enance and surveillance actions would be required and CERCLA 5-year reviews woul d be

performed until the site no |onger presents a hazard. Alternative 9 would require a
renmedi ati on

period of approxinmately 4 years due to the tinme involved in waste renoval. After the first
5-year

review, no further surveillance or mai ntenance woul d be expected for Alternative 9.
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| MPLEMENTABI LI TY

I mpl ementability is the technical and adm nistrative feasibility of a remedy, including
t he

availability of materials and services needed to inplenent the chosen sol ution.

Alternatives 4, 5, and 9 are technically feasible to inplenment, although Alternative 9

woul d involve greater anounts of tinme, equipnent, and activity. All three alternatives
coul d be

performed usi ng conventional equi pnent and constructi on nmethods. Excavation of FCAP ash

under Alternative 9 would be nmoderately difficult because of the working conditions caused
by

the unstabl e substrate (saturated ash). All other conponents of the three action
alternatives woul d

be easy to inplenent.

| mpl enmentation of Alternatives 4 and 5 would not be subject to adm nistrative barriers.
The adm nistrative feasibility of Alternative 9 is noderately difficult because of the
| ogi stica
arrangenents and documentation required for off-site disposal

COSsT

The differences in cost, including capital costs and operation and mai ntenance (QO&M
costs, are expressed as estinated, total, present-worth cost for each alternative.
Al ternatives 4
and 5 are estimated at $4.3 and $4.6 mllion, respectively. Alternative 9 is estimated to



be nore
than an order of nmagnitude higher in cost at $65 mllion

STATE ACCEPTANCE

This criterion eval uates whether the state agrees with, opposes, or has no conment on
t he
preferred alternative. The state of Tennessee concurs with the sel ected renedy.

COVMUNI TY ACCEPTANCE

Community acceptance addresses the issues and concerns the public may have regardi ng

each of the alternatives and the preferred alternative in particular. The proposed pl an
(Jacobs ER

Team 1995b) presented Alternative 5, with mnor nodifications fromthe alternative descri bed

inthe FS, as the preferred alternative. The "Highlights of Conmunity Participation"
section

sumrari zes comunity participation. The selected renedy was not nodified based on public

comments. The "Responsiveness Sumary" in Part 3 provides comments submitted during the

public comrent period and responses to these coments.
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SELECTED REMEDY

Based on CERCLA requirenents, the conparative analysis of the alternatives presented
in the FS (Jacobs ER Team 1995a), and public comrents, DOE, with the concurrence of EPA
and the state of Tennessee, has determned that the preferred alternative as presented in
t he

proposed plan and subsequently nodified by agreement of all FFA parties is selected as the
nost

appropriate remedy for the FCAP OU. The nodifications to the preferred alternative agreed
to

by the FFA parties are summari zed in the "Docunentation of Significant Changes" section of
this

ROD because the changes were made followi ng closure of the public coment period. For

sinmplicity and brevity, the conmponents of the selected renmedy are rearranged here fromthe
way

they were presented in the FS and proposed plan and in the description of alternatives
previ ously

presented in this docunment. The selected renedy reflects the best bal ance of the eval uation

criteria.

The Rl risk assessnent indicates a current risk to ecol ogical receptors and the
pot enti al
for future risk to human and ecol ogical receptors, particularly if the damfails. The
sel ected
remedy reduces risks by inplenmenting institutional controls, environmental enhancenents,
surface
wat er controls, daminprovenents and stabilization, and nonitoring.

Institutional Controls. Institutional controls |limt access to the site to (1) prevent



prol onged exposure of humans to contam nants, (2) control future devel opnent and di sturbance

of the site, and (3) prevent destruction of engineered actions. Access to the site will be
confined

to authorized personnel through the use of fencing, gates, and signs. Deed restrictions or

conti nued governnment ownership will limt access and use of the site, thereby elimnating
public

exposure to on-property contam nation.

Envi ronnent al Enhancenents. A passive treatnent systemw ||l be constructed to | essen
m gration of contam nants fromash into surface water. First, the wetland at the toe of the
dam

will be carefully excavated, and plants will be set aside for later relocation. Then
construction

of the dam and spillway inprovenents will be perforned pronptly. An oxygenation area and

a settling basin will be constructed at the toe of the dam Finally, the excavated wetl and
pl ants

will be relocated just downgradi ent of the small basin and upstream of the energency
spi |l | way

outfall. The systemw |l intercept and treat contani nated water seeping under the dam
reduci ng

contami nant levels in the surface water of Upper M:Coy Branch. The systemw ||l be able to

renmove netal s by oxidation, sedinentation/precipitation, settling, filtration, and
bi ol ogi ca

processes simlar to those occurring in the existing wetland. Contam nated sludge in the
bott om
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of the basin may be renoved, if necessary, as deterni ned by periodic inspections and review

of

nmonitoring data. Any renoved material would be sanpl ed, characterized, and di sposed of in
an

approved facility.

Dam | nprovenents and Stabilization. This conponent will nodify the damto bring

it into conpliance with all requirenments for existing dans of the Tennessee Safe Dam Act and

will include actions to satisfy appropriate requirenments for new dans, although these are
not

ARARs for this action. The entire outslope of the damwill be stabilized, if necessary,
with a

rock buttress to provide enhanced structural stability. The crest elevation of the damw |
be

rai sed to provide capacity for inpoundnent of stormwater behind the dam and to minim ze

erosion. The spillway will be repaired by backfilling and conmpacting the spillway channel

increasing its capacity to neet the requirenents of the Tennessee Safe Dam Act, and
protecting

it fromfurther erosion. Trees will be renoved fromthe damand all voids filled with
conpact ed
soil to seal the roots. A subsurface drain at the toe of the damw Il be installed, if

required, to
control seepage from and around the abandoned primary spillway pipe and the existing
underdrain



system

Monitoring. Mnitoring will verify the effectiveness of the renedial actions and
provi de
the basis for CERCLA 5-year review. A nonitoring and surveillance plan will be devel oped
during the renmedi al design phase. Mbnitoring will consist of the follow ng actions.

0 Physical Surveillance and Mi nt enance- Schedul ed periodic inspections will assess the
condition of the dam and energency spillway. Schedul ed nmai ntenance actions will be
performed periodically and unschedul ed nmai ntenance will be perforned, as required,
based on surveillance and nonitoring findings.

0 Monitoring-Surface water will be periodically sanpled and characterized. These
monitoring results will be analyzed to verify that the passive treatnment system

reduces

contaminant levels in water entering Upper MCoy Branch at |east as well as the
exi sting wetlands and to eval uate whether the passive treatnment systemrequires
mai nt enance.

0 CERCLA 5-Year Report-DOE will prepare a report for the postrenediation, 5-year
review as required by CERCLA 121 (c) for renedial actions that | eave waste in place.
Revi sions to nonitoring frequency, adding or elimnating renedial actions, and
deternmining if future 5-year reviews are necessary wll be addressed, as
appropri ate,
in the report.
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The estimated capital cost for the selected renedy is about $1,120,000 plus a 35

per cent

contingency for a total of about $1,760,000. Mbonitoring and O&M costs for 30 years are

esti mated at about $1, 200,000 plus a 35 percent contingency for a total of about $1, 620, 000.
A

breakdown of the projected cost conponents is provided in Table 2.1. These estinates were

devel oped by subtracting cost savings resulting fromchanges to the scope of action fromthe
cost

estimates for conparison of the alternatives during preparation of the FS (Jacobs ER Team

1995a). The original FS cost estimates, together with nodifications to the sel ected renedy,
are

enunerated in the "Docunentation of Significant Changes" section

STATUTORY DETERM NATI ONS

Section 121 of CERCLA establishes several statutory requirenments and preferences,

i ncludi ng conpliance with ARARs. Statutory requirenments specify that, when conplete, the

sel ected renmedy nust be cost-effective. It nmust use pernanent sol utions and innovative
treat nent

technol ogi es or resource recovery technol ogies to the maxi num extent practicable. Finally,
t he

statute includes a preference for renedies that use treatnment that permanently and
significantly

reduces the toxicity, mobility, or volume of hazardous substances.



PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT

The selected renmedy is protective of hunman health and the environment through continued
cont ai nnent of the ash and reduction in the potential for exposure of hunmans and biota to
t he ash.

COVPLI ANCE W TH ARARs

All alternatives retained for detailed analysis in the FS report would neet all ARARs;
t he
sel ected remedy woul d neet or exceed all ARARs (Table 2.2).

Cheni cal -specific requirenments set health- or risk-based concentration limts or
di scharge
limtations in various environnental nedia or else indicate a safe | evel of discharge that
may be
considered for a remedial activity. Available ARARs and to-be-consi dered gui dance for
radi onucl i des address only man-made, not naturally occurring, radionuclides. Therefore, no
ARARs for radionuclides are included in this decision docunent. G oundwater at the site

woul d
be potential drinking water under current state classification (TDEC Rul es, Chapter 1200-4-

6. 05).
However, no uni que contam nants were identified as originating from FCAP and the few
contami nants in the groundwater (above background |evels) did not exceed MCLs. Thus, no
action is being taken on groundwater at the OU
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Table 2.1. Revised estimates for cost conponents of the nodified sel ected renedy for
Chestnut Ridge Operable Unit 2' Gak Ridge, Tennessee

Project Cost Item Cost ($Thousands) 2

CAPI TAL COSTS

Di rect Cost:
Envi ronnent al enhancenent 3 0
Access and use restrictions 40
Surface water control s3 0
Dam controls (inprovenents, stabilization)4 480
Mobi | i zati on and denobilization 120
Direct Cost Total (rounded) 640
I ndi rect Cost:
Remedi al desi gn work plan 12
Renedi al design report 140
Renmedi al action work plan 12

Renmedi al action integration 500



Conti ngency - 35 percent 456

I ndirect Cost Total (rounded) 1,120
TOTAL CAPI TAL COST 1,760

O&M COSTS
Envi ronment al enhancenent 3 0
Moni t ori ng5 1, 200
Conti ngency - 35 percent 420
TOTAL O&M COST 1,620
TOTAL PROJECT ESCALATED COST6 3,380
TOTAL PROJECT PRESENT WORTH? 1, 450

1Originally estimated for conparison purposes in the feasibility study and nodi fied based on
revi sed bases of estimates.

2Escal at ed.

3Conponents elimnated as part of nodification

4Passi ve treatnent system costs are included here as part of construction.

5CGriginally included costs for groundwater nonitoring.

6AlI |l costs were reduced as site- and renedy-specific data becane available to replace initia
conservative assunptions nmade for the

feasibility study cost estimate.

7Present value cost is based on 30-year present value, using a 6 percent discount rate.

Note: Costs presented in table are rounded. &M = operation and
mai nt enance
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Tabl e 2.2. ARARs/ TBC gui dance for the selected alternative for Chestnut Ridge Operable
Unit, Oak Ri dge, Tennessee

Acti ons
Requi renent s Citation

Cheni cal -
specific
None
Locati on-
specific

Wet | ands



Presence of wetlands, as defined in Executive
m nim ze adverse inpacts on wetl ands and act

Order 11990 0O 7(c)
beneficial values. New construction in wetlands
unl ess there are no practicable alternatives.

be incorporated into planning, regulating, and

Presence of wetlands as defined in 40 CFR

Whenever possible, actions nust avoid or
Executive Order 11990

to preserve and enhance their
10 CFR 1022

areas should be particularly avoided

natural and
Wet | ands protection considerations shal
deci si on- maki ng processes -

appl i cabl e

Action to avoid degradati on or destruction

of wetlands nmust be taken to the extent Cl ean Water Act [404
230. 3(t) and 33 CFR 328. 3(b) possible. If adverse inpacts are
unavoi dabl e, action nust be taken to enhance, or create 40 CFR 230
alternative wetlands. - applicable to
actions involving discharge of dredge or fill material 33 CFR 323

Fl oodpl ai ns

Wthin "I oM and and relatively flat areas ad-
of flood loss, mnimze the inpact of floods on
joining inland and coastal waters and ot her
restore and preserve the natural and beneficia
fl oodprone areas such as offshore islands,
including at a mninum that area subject to a
fl oodpl ai ns shall be eval uated and consi derati on of
one percent or greater chance of flooding in
ensured - applicable
any given year."

[ Executive Order 11988

into wetl ands

Action shall be taken to reduce the risk
Executive Order 11988
human safety, health and wel fare,
10 CFR 1022
val ues of floodplains - applicable
The potential effects of actions in

and

fl ood hazards and fl oodpl ai n nmanagenent

If action is taken in floodplains,

alternatives that avoid adverse effects and i nconpatible

06(c)]
shall be considered- applicable
Aquatic resources

Wt hin areas enconpassing or affecting waters
result or will likely result in harm potentia
Contro

of the state of Tennessee, as defined in TCA

fish, or aquatic life" is prohibited - applicable
69- 3-103(32), and the presence of wildlife or
seq.)

aquatic life

Tennessee - applicable

Act of 1977 [TCA 69-3-102(h)]
Wthin areas affecting streamor waters of the

requi renents, as set by the State, of the individua
state of Tennessee, as defined in TDEC 1200-

har m or

devel opnent and m ni m ze potential harns

Di scharge of "substances" that "will
Tennessee Water Quality

detriment to the health of aninmals, birds,

Act of 1977 (TCA 69-3-101 et

Abate existing pollution of the waters of
Tennessee Water Quality Contro

Must conply with the substantive
TDEC 1200-4-7 et seq.
aquatic resource alteration permt



process, including best managenent practices, and
4-7-.01
appl i cabl e
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(conti nued)

Acti ons
Requi renent s

Wt hin area enconpassi ng aquati c ecosystem
ecosystens nust be avoided to the extent possible.
wi th dependent fish, wildlife, or other aquatic

significant to significant degradation of the water

life or habitat
any action involving the discharge of dredge or

Wthin areas affecting streamor river -and
fish and wildlife resources nmust be considered.
presence of fish or wildlife resources
or conpensate for project-related danages or

appl i cabl e
Endangered, Threatened, or Rare Species

Presence of Tennessee state-listed "species of
speci es) may not be uprooted, dug, taken, renoved,
Protection

speci al concern"
ot herwi se di sturbed for any purpose - relevant and
1985

concern" present at the site
Ar chaeol ogi cal and Hi storic Resources

Actions involving alteration of terrain which
of the presence of the data. A survey of

m ght cause irreparable |l oss or destruction of
be conducted and steps taken to recover,

significant scientific prehistoric, historic, or
request that DO do so - applicable if actions

ar chaeol ogi cal resources

Actions inmpacting any archaeol ogi cal resources
Steps nmust be taken to protect archaeol ogi ca
resources and sites - applicable if actions

erosion and siltation controls -
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Table 2. 2.

Citation

Degradati on of destruction of aquatic
Cl ean Water Act [404
Di scharges that cause or contribute to

of such 40 CFR 230
ecosystens are prohibited. - applicable to
33 CFR 323
fill material into an aquatic ecosystem

The effects of water-related projects on
Fish and Wl dlife Coordination
Action nust be taken to prevent, nigrate,
Act (16 USC 661 et seq.)
| osses to fish and wildlife resources -

Protected species (i.e., endangered
Tennessee Rare Pl ant

damaged or destroyed, possessed, or
and Conservation Act of

appropriate to "species of special
(TCA 11-26-201 et seq.)

The Secretary of Interior must be advised
Ar chaeol ogi cal and Historic Pres-
af fected areas for resources and data nust
ervation Act of 1974 (16 USC
protect, and preserve data therefrom or
469a- c)
i mpact any such identified resources



Ar chaeol ogi cal Resources Protection public |and
(i.e., within the ORR i mpact any
such identified resources
tion Act of 1979 (16 USC 470aa-

boundari es)

1)

43 CFR 70

Actions inpacting any federally owned, adm n-
conducted if cultural resources are inadvertently
Preservati on Act

i stered, or controlled prehistoric or historic
appl i cabl e

resources -or- the likelihood of undiscovered
resour ces

SHPO and Advi sory Council on Historic
groundbreaki ng activities to deternine the need
hi storic survey work and the need for an MOA
resources - applicable

Dans

Actions involving/inpacting construction or
and appropriate to dans owned or operated by

nodi fication of a dam as defined in TCA
(TCA 69-12-101 to -125);

69- 12- 102( 3)
TDEC 1200- 5-. 06
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(conti nued)

Actions

Requi renent s

shall be protected from surface erosion by

type protective surface such as riprap or paving

Consul tation with the SHPO shoul d be
National Historic

di scovered during renediation activities -
( 16 USC 470 a-w)

Consul tation should be initiated with the
Executive Order 11593

Preservation before the initiation of any
36 CFR 800

for any additional archaeol ogical or

regardi ng protection of archaeol ogi ca

St andards for existing danms: (relevant
Tennessee Safe Dam Act of 1973
the U S. government or any agency thereof)

0 Stability - all dams shall be stable

January 25, 1996

Table 2. 2.

Citation

0 Sl ope protection - earth enmbanknents
appropriate vegetati on or sone other

and shall be maintained; al



i nappropri ate vegetation shall be renoved fromthe dam

O Enmergency spillway - All dans shall have
an enmergency spillway systemw th capacity
to pass a flow resulting froma 6-hour
design storm for a hazard classification appropri-
ate for the dam or

If applicant can successfully
denonstrate by engineering analysis that the damis a safe

structure and is sufficient to protect
agai nst probably | oss of human |ife downstream

dam desi gn can be approved by the
Conmi ssi oner .

Act i on-

specific

Fugitive dust emissions fromconstruction Take reasonabl e precautions to prevent
particular matter from become airborne; no TDEC 1200-3-8.01

activities vi sible em ssions are pernitted beyond
property boundary lines for nore than 5 nin/hour

or 20 mn/day - applicable

Dredge of contani nated sedi ments, discharge Activities are authorized under Nationw de
Permit (NW) 18 (M nor Discharges), NWP 33 CFR 330, Appendi x

of fill material into waters of the U.S. 26 (Headwaters and |sol ated Waters

Di scharge), NW 27 (Wetland Restoration and
Creation Activities), and NWP 38 (Cl eanup
of Hazardous and Toxic Waste) provided that:

0 Erosion and situation controls are used
and nmaintained in effective operating condition

0 No activity substantially disrupts the
nmovenent of those species of aquatic life
i ndi genous to the water body

0 Heavy equi prrent working in wetlands is
pl aced on mats or other nmeasures are taken to
m ni m ze soil disturbance

O Di scharge does not exceed 25 cubic yards

Rel eases of airborne radi onuclides during Rel eases of airborne em ssions from al
sources at DOE facilities, neasured at the plant
construction, renediation, or transport boundary

activities
Publ i ¢ exposure, airborne em ssions -
appl i cabl e 40 CFR 61.92
10 mren year
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(conti nued)

Acti ons
Requi renent s

DOE Order 5400.5, Il.1a

reasonabl y- achi evabl e - TBC

Rel eases to surface water
managenment practices (BMPs) to contro

TDEC Chapter 1200-4-10.05

pl an or equival ent docunent

20 days of construction

i nspecti ons and nmi nt enance

that result in a disturbance of |ess than 5 acres of

Institutional controls when hazardous

for all areas where containnent is a renedial

substances are left in place

m ni mum deed restrictions for sale and use of

human contact w th hazardous substances -

Closure of a solid waste disposal facility with
di sposal facility nmust close the facility in a manner

waste left in place

mai nt enance; and (2) controls, minimzes,

threats to public health and the environment,

Table 2. 2.

Citation

General public exposure, all sources - TBC
100 nrem year EDE

Tenporary exenption, maximumlimt - TBC
500 nrenf year EDE

Al'l rel eases shall be as-|ow as-
DOE Order 5400.5, 1.4

| mpl emrent good site planning and best
40 CFR 122;
st ormvat er di scharges, including:

0 docunent BMP's in a stormmater contro

O mnimal clearing for grading
O renoval of vegetation cover only within

O perform weekly erosion control

O control neasures to detain runoff
O di scharges nmust not cause erosion

Rel evant and appropriate to activities
total |and area
Institutional controls shall be required

TDEC 1200- 1-13.08(a((4)(iv)
action; controls shall include, at a
property, and securing the area to prevent
appl i cable
Operator of a Class Il solid waste

TDEC 1200- 1-7-.04(8)(a)

t hat :

(1) nininmzes the need for further

nates, to the extent necessary to prevent



post cl osure escape of solid waste, solid
wast e constituents, |eachate, contan nated

rainfall, or waste deconposition products
to the ground or surface waters to the atno-

sphere - relevant and appropriate to
unperm tted solid waste disposal facilities

ARAR = applicable or rel evant and appropriate requirenents
ntem=mllirem

BMP best managenent practice
ORR = Cak Ri dge Reservation

CFR = Code of Federal Regul ations
SHPO = state historic preservation officer
DOE = U. S. Departnent of Energy

TBC = to be consi dered
DA = U. S. Departnent of Interior
TCA = Tennessee Code Annot at ed

EDE = effective dose equival ent
TDEC = Tennessee Departnment of Environment and Conservation
mn = mnute

USC = United States Code
MOA = menor andum of agreenent
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Contanminants in | eachate from FCAP contribute to existing pollution in surface waters

of

the Upper McCoy Branch. The Tennessee Water Quality Control Act of 1997, whose purpose

is to "abate existing pollution... [and] reclaimpolluted waters..." [TCA69-3-102.(b)], is
cited as

an ARAR for this reason. The goal of this renedial action is to abate this pollution
t hr ough

enhancenent of the passive treatnent system where | eachate exists at the toe of the dam

Little legislation or guidance governing cleanup of contanmi nated soils or sedinents at
CERCLA sites is available. Since coal ash is not a RCRA hazardous waste, none of the
Subtitle
C RCRA regul ations, including | and disposal restrictions and the proposed RCRA rul es
addr essi ng hazardous soils, are ARARs.

Locati on-specific ARARs include requirenments to avoid or mnimze adverse inpacts to
wetlands. |f such inpacts cannot be avoided, mtigation and conpensation are required. The
sel ected renedy involves relocating a snmall, existing wetland approximtely 61 m (200 ft)
downgradient fromits current |ocation. The disturbance nay be unavoidable if the damis
i mproved and the spillway is repaired. A wetlands delineation and wetl ands assessnent were
conpl eted per 10 Code of Federal Regul ations (CFR) 1022 and in consultation with the U S
Arny Corps of Engineers as part of the FS. The substantive requirenents of a wetl ands
mtigation plan (as identified in the FS) will be incorporated into the renedial design work
pl an

and approved by DOE, with the concurrence of EPA and the state of Tennessee, before
activities

in the wetlands begin.



Since the renmedial action will occur within a floodplain, actions nust mnimze any
adverse inpacts. A Notice of Floodplain and Wetland I nvol venent was published for
i nvestigative and renedi al actions on the ORR October 4, 1993 (58 FR 51624). A floodplain
del i neation and assessnent was conpl eted as part of the FS.

A honestead was identified in the Sluice Channel Area during the RI. It was eval uated

during the FS for eligibility for listing as a historic resource in consultation with the
state historic

preservation officer (SHPO . The SHPO concurred with DOE that the honestead was not

eligible for listing in the National Register of Historic Places, and the consultation was

conpleted. No mitigation would be required for the honmestead. Location-specific ARARs

related to cultural resources would be invoked only if discoveries of additional potentia
cultura

resources were nade fluting renedial activities.

A smal | popul ation of |esser |adies tresses orchids (Spiranthes ovalis), a state-listed
speci es
of special concern was identified at the site during a survey of the OU and surroundi ng area
for
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t hreat ened and endangered pl ants (Cunni ngham 1993). The selected renmedy is not expected to

i npact these plants; however, should any actions be taken upgradi ent of the dam severa

| ocati on-specific ARARs woul d be triggered, requiring protection and nitigation for these
pl ants.

Dans in Tennessee are subject to periodic inspection and certification under the

Tennessee

Safe Dans Act of 1973, as anmended July 1989 (TCA Sect. 69-12-101 et seq.). These
regul ati ons

[ TDEC 1200-5-7.02(32)] do not legally apply to the U S. government. However, the
substantive

requi renents of the regulations for existing dams are rel evant and appropriate to this
action.

TDEC 1200-5-7.06 lists standards for existing dans, and addresses stability, slope
protection,

and energency spillways. Conpliance with these regulations may be achi eved by neeting the

speci fications enunerated in the regulations or by gaining the approval of the FFA parties.

The

selected renmedy will bring the daminto conpliance with all specifications for existing
dans and

will voluntarily neet sonme of the specifications for new dams, although these are not
ARARS.

Action-specific ARARs for renedial action at FCAP include requirenments for surface
wat er controls during renmediation and site planning to mnimze adverse effects from
erosi on and
st ormnvat er discharges into the creek which could result fromactivities such as grading,
cl earing,
and excavation. Best nanagenent practices will be followed to minimze the potentia



rel ease
of hazardous substances into surface waters (40 CFR 125.104), to control stormater
di scharges
(40 CFR 122, TDEC 1200-4-10-.05), and for nonpoint source controls (TDEC 1200-4- 3-.06).
These practices would conply with the substantive requirenments of the aquatic resources
alteration and stormwater permtting process (TDEC 1200-4-10-.05, TDEC 1200-4-7 et seq.).
Precautions nmust also be taken to prevent fugitive dust from beconm ng airborne (TDEC 1200-
3- 8-
.01). Since substantive rather than administrative requirenments nust be followed, it
shoul d be
possi bl e to conmbine these requirenents into one best managenent plan for the project which
al so
i ncorporates the wetland and floodplain nmitigation nmeasures discussed previously.

TDEC Class Il solid waste di sposal general performance requirenents for closure with
waste in place are rel evant and appropriate for the selected renedy. Requirenents include
m nimzing the need for further maintenance and minim zing the escape of solid waste and
| eachate, which could pose threats to public health and the environnent. These requirenents
will
be met by repairing the dam and constructing the passive treatnment system

COST EFFECTI VENESS

Actions taken under CERCLA nust consider the estimated total present-worth costs of the
alternatives. Alternatives 4, 5, and 9 in the FS neet the regulatory requirenments and
reduce risk
to human health and the environnent to acceptable levels. Alternative 5 wth an estimated
cost
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of $4.6 mllion, is less than 7 percent nore costly than Alternative 4 and provides for
greater

stability of the dam Alternative 9 is nore than 10 tinmes as costly as Alternative 5.
Al ternative

5 1is, therefore, considered the npost cost-effective remedy for the protection of human
health and

t he environnent.

USE OF PERMANENT SOLUTI ONS TO THE MAXI MUM EXTENT PRACTI CABLE

DOE believes the selected renedy represents the maxi mum extent to which permanent
solutions can be used in a cost-effective manner for FCAP. O the renedi ation alternatives,

believes the selected remedy provides the best balance of trade offs in terns of long-term
ef fectiveness and pernmanence; reduction of toxicity, nobility, or volune through treatnent;
short-term effectiveness; inplenentability; and cost.

PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

The coal ash in FCAP is not regul ated as a hazardous waste. Sonme toxic constituents in
the ash have limted nmobility through leaching into surface water. Treatnent of the ash to



reduce
vol une woul d require dewatering. Dewatering would produce a large |iquid waste stream and
woul d not necessarily reduce the nobility of the residual hazardous constituents. Treatnent

! the |l arge volune of ash to reduce toxicity or nmobility would increase volunme significantly,
and the costs are not conmensurate with the slight reduction of risk that would be achi eved.

The passive treatnment systemat the toe of the damis expected to effectively reduce
the mobility and bioavailability of the contami nants |eached fromthe dam The system shoul d
equa

or exceed the reduction in contani nant concentrations in surface water currently occurring
in the
natural wetl and.

DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The preferred alternative in the proposed plan included m nor refinenents to

Al ternative

5 of the FS (i.e., deletion of surface water diversions upgradi ent of FCAP). The surface
wat er

di versions were elimnnated because of uncertainties about their effectiveness in reducing

contami nant mgration, the potential for adverse effects on wildlife habitat and wetl ands
resul ting

frominplenentation, and difficulty in justifying installation and mai ntenance costs for the

di version structures. The deternmination to elimnate that conponent is docunented in the

admi nistrative record in a May 30, 1995, letter to DOE (Jacobs ER Team 1995c).
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Subsequent |y, additional changes were agreed to by the FFA nanagers during a Decenber

6, 1995, neeting. The managers revi ewed several conponents of the selected renedy at DOE' s

request. The revisions incorporated into the selected renedy are based on regul ator
comment s,

a regul atory decision by the state that the structure at FCAP is a dam and conments rai sed

during the FFA managers neeting. The resulting changes included elimnating inplenentation

of portions of the environnental enhancements. Design requirenents for the enmergency
spi |l | way

were al so discussed during the FFA nanagers neeting.

Portions of the environnental enhancenents conponent of the selected renedy, which will
not be inplenmented, include adding nutrients and organi c amendnents to FCAP soils, planting
preferred wetl and species at the OU, and placing man-made salt |icks on site for deer and

ot her
animals use. The managers concurred that there is not a specific regulatory driver for

t hese
nmeasures, and current funding constraints within the DOE Environnmental Restoration Program
argued agai nst their inplenentation.

Groundwater nmonitoring was also elimnated fromthe project as a result of a coment
fromthe state during review of the draft (D1 version) ROD. There was not a specific



regul atory

driver mandating groundwater nonitoring because the renedial action does not include action

on

groundwat er .

di fference

bet ween the origi na

and the

cost estimates prepared for

These changes to the selected remedy will result

estimated costs for the renedy, as it will now be inplenented,

Regul ati ons for the Tennessee Safe Dam Act
energency spillway with a capacity of 1/3 PMP.

in cos

are pr

t savings. The

conparison of the alternatives in the FS

esented in Table 2.3.

i ncl ude gui dance for the design of an
This was believed to be overly conservative

for FCAP, and an alternate design nmay be approved by the state adm nistrator of the dam
DOE, EPA, and TDEC agreed that a design stormevent suitable under best

program

engi neeri ng managenent

expect ed

to result in cost savings,
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present ed

practices will

Cost conponents of the selected renedy for
in the FS for Alternative 5, Oak Ri dge,

be approved before renedi al des

whi ch cannot be estimated at this tine.

Project cost item

Di rect Cost:

Esti mat e

Envi ronnment al enhancenent s
Access and use restrictions
Surface water control s3

Dam controls (inprovenents,
Mobi | i zati on and denobilization

I ndi rect

Renedi a
Renedi a
Renedi a
Renedi a

Cost :

desi gn work plan
desi gn report
action work plan
action integration

Conti ngency - 35 percent

Envi ronnent al enhancenent 3

CAPI TAL COSTS

stabilization)4

Chest nut

FS Est

24
96
360
480
280

Direct Cost Total (rounded) 1,200

I ndirect Cost Total (rounded)
TOTAL CAPI TAL COST

&M COSTS

22
280
21
810
830

2,000

3, 200

1, 300

ign. This is also

January 25, 1996

Ri dge OU 2, and as

Tennessee

Cost ($Thousands) 2

i mat e Revi sed

40

480
120

640

12
140
12
500
456

1,120

1,760



Moni t ori ng5 4, 300 1, 200

Conti ngency - 35 percent 1, 900 4. 20
TOTAL O&M COST 7,500 1,620

TOTAL PROJECT ESCALATED COST6 10, 700 3,380
TOTAL PROJECT PRESENT WORTH? 4, 600 1, 450

1Originally estimated for conparison purposes in the feasibility study and nodi fied based on
revi sed bases of estimates.

2Escal at ed.

3Conponents elimnated as part of nodification.

4Passi ve treatnent system costs are included here as part of construction.

5Criginally included costs for groundwater nonitoring.

6AlI | costs were reduced as site- and renedy-specific data becane available to replace initial
conservative assunptions made for the

feasibility study cost estimate.

7Present value cost is based on 30-year present value, using 6 percent discount rate.

Note: Costs presented in table are rounded. FS = feasibility study
&M = operation and
mai nt enance
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PART 3. RESPONSI VENESS SUMVARY
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RESPONSI VENESS SUMVARY

Thi s "Responsi veness Sumrary" docunents the public comments on the Proposed Pl an
for Chestnut Ridge Operable Unit 2 (Filled Coal Ash Pond and Vicinity), OGak Ri dge, Tennessee
(Jacobs ER Team 1995b). The proposed plan was issued in June 1995. The public comment
period started July 5, 1995, and ended August 5, 1995. DOE announced the availability of
t he
proposed plan in a public notice published in The Knoxville News-Sentinel July 5, 1995. The
public notice advised that the proposed plan woul d be one of the topics discussed at the
quarterly
st akehol ders neeting July 18, 1995, and that a formal public neeting would be arranged if
requested. This docunent addresses the informal comrents nmade by the public during the July
18, 1995, stakehol ders neeting and tel ephone and witten coments received during the public
coment peri od.

Thi s "Responsi veness Sumrary" serves three purposes. First, it inforns DOE, EPA, and
TDEC of community concerns about the site and the community's preferences regarding the
proposed renedi al alternative. Second, it denonstrates how public conments were integrated
into the decision-making process. Finally, it allows DOE to formally respond to public
comment s.

This summary is prepared pursuant to the terms Of the 1992 FFA anong DOE, EPA, and
TDEC, as well as other requirenments, including:

0 CERCLA as anended by SARA, 42 USC, Section 9601, et seq.
0O NCP, 40 CFR 300.430; and



O Comunity Relations in Superfund, A Handbook, EPA/540/R-92/009.
COWMENTS FROM QUARTERLY STAKEHOLDERS MEETI NG

No formal transcripts were nmade at the quarterly stakehol ders neeting and no fornal
public neeting was requested. Although individuals making coments did not identify
t henmsel ves, the Chestnut Ridge OU 2 issues raised at the stakehol ders neeting were recorded.
DOE' s responses to those issues follow

JT00069601. 1DH CJE January 25, 1996

| SSUE 1: VWHAT ARE THE CONSTI TUENTS PRESENT I N THE COAL ASH? HOW
DO THEY DI FFER FROM OTHER COAL ASH? DO ALL OTHER ASH DI SPOSAL
SI TES NEED THE REMEDI ATI ON PROPOSED HERE?

Response: The constituents in the FCAP ash are typical of constituents in ash from

combustion of eastern United States coal. None of the constituents present at the FCAP
wer e out

of concentration ranges typical for eastern coal; the nedian values at the FCAP were
conpar abl e

to medi an val ues for other coal. The constituents and their concentrations are presented
in Table

1.3 of the FS Report and are based on FCAP sanpling results and published |iterature val ues

(Jacobs ER Team 1995a).

Coal ash is regulated as a solid waste under RCRA. It is exenpted from being a

hazar dous waste, but facilities with coal ash nmust conply with storage and di sposa
requi renents

for solid waste. These facilities would not normally require renediati on due to the
presence of

the ash. Wen ORR was placed on the NPL, SWMJs, including FCAP, were eval uated under

CERCLA gui delines to deternm ne whether they pose unacceptable risks to human health and the

environnent. The ash at FCAP was found to pose such risks largely because it had been
pl aced

behi nd a dam and situated above a natural water body (a small creek). This presents a risk
of

dam failure and rel ease of the ash under circunstances not present at other sites. In
addi tion, the

site conditions are nore conducive for transport of the constituents into the environnent
t han at

other sites. Thus, renediation of this site is appropriate and required under CERCLA, but
may

not be required at other coal ash disposal sites.

| SSUE 2: ARE THE COSTS FOR THI S PRQJECT JUSTI FI ED? CAN THE MONEY
PROPCSED FOR THI' S PRQJECT BE BETTER USED ELSEWHERE?

Response: Conpared to many other potential renmedial actions on the ORR the cost for
this action is small. Although the "no action" alternative assunes that the site is
abandoned and
there is zero cost, significant expenditures for existing and planned nonitoring and
mai nt enance



progranms woul d be incurred even if renedial actions were not taken at the site. Over a 30-
year

period, only a slight reduction fromthe $5.6 nonitoring and O&M costs projected for

Alternatives 4 and 5 and the sel ected renedy woul d be expected. In addition, the nost
signi ficant

risk results from possible failure of the dam and rel ease of the ash. This would not pose a
| ar ge

human health safety risk, because the area is occupied by people only rarely. Failure of
t he dam

and rel ease of the ash woul d, however, significantly danmage the | ocal environment and
require

cl eanup at a cost many tinmes the proposed capital renediation cost. DOE feels that the
proj ect

costs are justified because (1) the increnental cost of the project above already conmtted

expenditures is small, (2) renediation is needed to neet regulatory requirenents, and (3)
t he

remedi ati on could prevent greater expenditures in the future.
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| SSUE 3: COAL ASH IS SOLD AS A RESOURCE. HAS RESALE OF THE ASH BEEN
CONSI DERED TO REDUCE COSTS OR TO MAKE A PROFI T FROM REMEDI ATl ON
OF THE SI TE?

Response: Resale of the ash for industrial use was investigated in a draft

Envi ronment a

Restorati on Program Chestnut Ridge Operable Unit 2, Technical Sunmary (Radian 1993) and

elimnated fromfurther consideration. The ash in the FCAP consists of both fly ash and
bott om

ash. Due to placenent nmethods and its exposure to the environnent for decades, the ash is

m xed with soil and sedinment. Resale at a profit to users of |ow volunmes of high quality
ash

(e.g., for netal or mneral extraction or as a concrete or asphalt additive) is not possible
because

the ash woul d not be accepted wi thout significant treatnment and analysis to produce and
guar ant ee

a honogeneous product that neets the users specifications. Reuse for high volune, |ow

technol ogy applications (e.g., road base and subbase or structural fill) would require
excavati on

and transport of the ash. Transport would be either as a slurry (requiring the addition of
wat er)

or as solid granular material (requiring dewatering). The material would have to be
dewat er ed

before use. |If users could be found, they would likely accept the material at no charge,
rat her

than pay a fee for receipt of the material. Thus, disposal costs could be avoided, but
excavati on,

dewat ering, transportation, and environnmental restoration costs would still be incurred.
There

woul d be significant, adverse short-termeffects on the environnent during and after the
excavation process. The overall cost of reuse would, therefore, be sinilar to Alternative 9
in the



FS with the elimnation of the disposal fees ($65 million less $5 mllion = about $60
mllion).

This remedy would actually be nmore costly than the sel ected renedy and woul d cause adverse

environnent al effects.

| SSUE 4: ARE THERE MATERI AL SAFETY DATA SHEETS THAT DESCRI BE THE
HAZARDS ASSOCI ATED W TH COAL ASH?

Response: Coal ash is a conmbustion by-product of a naturally occurring energy source

(raw material). It is not classified as a hazardous waste under RCRA (although there are
| ow

concentrations of hazardous constituents in the ash), and no Material Safety Data Sheets
( MSDSs)

are available. MsSDSs are provided by chem cal and other material manufacturers to
pur chasers

of the manufactured material. They describe conponents of the material sold and the

requi renents for safe handling, use, and disposal of hazardous materials. As stated, coa
ash is

the result of conbustion of a natural, as opposed to manufactured, product. The risks to
human

heal th associated with the FCAP ash were cal cul ated based on certain residential and
trespasser

scenari os that consider |ong-term exposure to or ingestion of the ash or its |eachate in
accordance

wi th EPA and CERCLA protocols. These risks and risks to environmental receptors were

deternmined to be unacceptable, as explained in Issue 1. Institutional Control is the |owest
cost
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remedi al action that will mtigate the risks to human health. Because the scenarios |eading

to

unaccept abl e hunman health risks are considered unlikely, institutional controls are the only
actions

in the selected renmedy designed to reduce hunan health risk. The other actions in the
sel ected

remedy address potential catastrophic failure of the dam and reduction of the risks to

envi ronnental receptors.

VRI TTEN COMMVENTS

Three witten conments were received. Two of the comrents and DOE responses to
themfollow. The third comment by W L. MCullough is simlar to Issue 3, which is
di scussed
on page 3-4, and is not included here.

COMMENT 1. Fred F. Haywood

"This proposed plan fails to denonstrate that the FCAP and vicinity poses a significant
threat to human health and the environment. |In this case, the only action which can be
justified
is stabilization of the damto prevent catastrophic failure. Risk associated with 228Th
represents



only a portion of the total potential exposure due to gamma-rays. Radionuclides in the
urani um

decay chain are also present in the ash. However, protection of the public fromthis
radi ati on

source, or the need for it is poorly justified."

Response: Radi onuclides evaluated as COPCs in the Rl (Tables 5-1 .a, b, and c; Tables

5.3 through 5.5) included risk contributions from 228Th, 230Th, 232Th, 234Th, 234U, 235U
238U, and

137Cs. These contaninants were eval uated for trespasser and residential scenarios for
i nhal ation

of dust, external radiation exposure, incidental ingestion of soil, and ingestion of
homegr own

veget abl es. External radiation exposure from 228Th, with a risk greater than 1 x 104 under
t he

residential scenario, was the only radionuclide that exhibited a risk greater than 1 x 10-6.

Therefore, 228Th was the only radionuclide retained as a rel evant contam nant of concern
(CO)

and di scussed in the proposed plan. Assum ng conti nued DOE ownership of the property and

access restrictions to the site, DOE agrees that there is little current or future risk to
human

health from exposure to radi oactivity or other constituents in the ash. DOE al so agrees
t hat

stabilization of the damto prevent catastrophic failure is justified. CERCLA requires not
only

protection of human health, but also protection of the environment fromthe risks resulting
from

site contam nants. There is a potential risk to sensitive ecological receptors, which could
result

fromcontact with or ingestion of surface waters in Upper MCoy Branch contamni nated by the

ash or its leachate. There are existing, docunented risks to on-site terrestrial biota from
cont act

with or ingestion of the ash, plant uptake of ash constituents, and plant ingestion
resulting in

bi oaccunul ati on of ash constituents in aninmals. Stabilization of the darn and protection of
t he
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ecol ogical receptors are the drivers for the proposed actions. Oher than continued
institutiona

control through DOE ownership of the |land, no actions are proposed to protect the public
from

exposure to radiation.

Dam stabilization is, by far, the npst costly portion of the capital expenditures for
remedi al action. The dam stabilization actions will probably destroy a portion of the
exi sting
wet | ands at the foot of the dam Under current |aw, DOE would be obligated, at a m nimm
to replace those wetlands. DOE has chosen to provide the required replacenent wetlands in
conjunction with environnental enhancenents designed to reduce risk to ecol ogical receptors



Upper McCoy Branch. The cost of the replacenent wetlands is small conpared to the cost of

dam rehabilitation, and the additional cost of incorporating a passive treatnment systeminto
t he

wet | and replacenent is an insignificant part of the total project cost. Another small cost
will be

incurred for placenment of salt licks for deer and addition of nutrients (i.e., fertilizer)
and organic

matter (e.g., sewage sludge, compost, or manure) to the ash pond to enhance recovery of the

habitat, reduce plant uptake of constituents in the ash, and reduce exposure to and
i ngestion of

the ash by wildlife.

As described for Issue 2, the nost significant cost elenment for this project is for

conti nued

nmonitoring and O&M actions. Most of this cost would be incurred regardl ess of the scope of

remedi al actions. Because the increnental costs of the renedial actions to protect the

environnent are small conpared to the construction costs for damrehabilitation and the
conti nued

nmonitoring and O&M costs, DOE feels that the actions described in the selected renmedy are

justified.

COMMENT 2. WIlliamA Goldsmith

"The only conmponent of Alternative 4 or Alternative 5 that would control radiation

exposures fromthe ash pile is the conponent that restricts access. This conponent costs
not hi ng.

The proposed plan fails to denpnstrate how Alternative 4 or Alternative 5 would contro
risks.

Ri sks other than those attributable to 228Th are poorly identified. Risks attributable to
228Th are

not distinctly different fromthose that nmay be attributable to natural background
radi ation. No

expenditure for renediation is warranted based on the information provided in this proposed

pl an."

Response: As discussed in the response to Comrent 1, DOE agrees that the human health
ri sks fromexposure to radiation are unlikely and do not warrant renediation other than
conti nued
institutional controls. As discussed in the responses to Coorment 1 and |ssue 2, the drivers
for
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remedi ati on of this site are the control of ecological risks and the prevention of
catastrophic

failure of the damto reduce the |ikelihood of greater expenditures in the future. DOE
feel s that

the expenditures to nmitigate these risk drivers are justified.
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